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Abstract
Many economic models assume frictionless worlds with perfect insurance markets. A notable
exception is the standard incomplete markets (SIM) model which allows for incomplete insurance
markets that result in precautionary savings among agents. In this paper, I test for evidence in
support of precautionary savings using both macro and micro-level data. Using aggregate data, I
find that the unemployment rate is negatively correlated with savings and consumption, and
positively correlated with household debt. If the unemployment rate rises, savings and
consumption fall the next period while household debt increases. At the micro level, panel data
analysis shows strong evidence of precautionary savings following labor shocks, with household
consumption and savings both falling after an adverse employment shock.
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Introduction
In the life-cycle model, agents seek to smooth consumption over their lifetime. They do so
by saving early in their life and dissaving after retirement. Empirical research has showed that
retirees do not dissave as fast as the model predicts for many reasons. On one hand, unpredictable
expenses, such as large medical bills and longer longevity, may cause agents to alter their
consumption as an act of caution, and save more than expected out of prudence (precautionary
savings). On the other hand, the desire to leave bequests to descendants can lead agents to dissave
at a lower rate than expected. Regardless of the motive behind saving or dissaving behavior,
research has produced inconclusive and unsatisfactory results. This paper focuses on precautionary
savings and attempts to measure the strength of the relationship that exists between householdlevel employment shocks and agents subsequent consumption and savings decisions.
The concept of precautionary savings has existed ever since Keynes (1936) theorized about
consumer behavior under the paradox of thrift. He speculated that an economy’s output is linked
with the agents’ individual decisions and behavior, rather than aggregate output. He noted that
excessive saving (as a result of thriftiness) during a recession leads to lower spending and
investment, and consequently lower economic growth. Uncertainty can affect consumption and
saving decisions since agents seek to smooth their consumption over time. In microeconomics, a
household’s consumption function is contingent not only on consumer preferences and attitude
towards risk, but also on family income (current and future), wealth, family size, and interest rates.
This implies that uncertainty may push households to respond in different ways depending on
idiosyncratic (individual specific) shocks. These shocks take the form of individual financial risk
and incentivize agents to adjust their consumption and savings behavior to partially insure
themselves against future adverse shocks. Therefore, when a household experiences a positive
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income shock, they will save a portion of their income in anticipation of future adverse income
and/or employment shocks. Such behavior suggests that agents’ savings is determined by both
their time preferences and their need to accumulate savings as means of self-insuring against
expected income and employment shocks that may occur in the future.
On the microeconomic level, the precautionary savings motive is what induces positive
savings in episodes of uncertainty (economic shocks, medical uncertainty, job instability). It
largely differs from life-cycle savings which happen for different reasons (e.g., investment activity
to a earn a return, the need to fund retirement, or the desire to leave an inheritance to one’s
descendants) and are typically lower for working households than older households. Precautionary
savings are a result of individual-specific shocks that reduce income and affect consumption, while
life-cycle savings are deliberately initiated by the agent following deterministic changes in age.
However, due to the existence of uninsurable risk, agents are not always able to predict future
occurrences. Therefore, precautionary savings must be studied in the context of incomplete
insurance markets where agents are unable to eliminate idiosyncratic risk through trade.
In macroeconomics, precautionary savings is believed to have an “aggregate-demand
effect” on the economy. If agents are saving as a result of incomplete markets, adverse labor market
shocks, or borrowing-constraints, “aggregate demand falls, job creation is discouraged, and
unemployment risk persistently rises” (Challe, Matheron, Ragot, and Rubio-Ramirez 2014).
Additionally, it may cause an “aggregate-supply effect”. Agents are less inclined to dissave when
facing financial hardship, a behavior that stabilizes aggregate supply (causing it to be less volatile).
Therefore, precautionary savings may have large effects on the equilibrium outcome in the
macroeconomy.
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While precautionary savings is at its root a micro-level phenomenon, macroeconomists
have studied its impact using time series data. Challe and Ragot (2010) show that “borrowing
constraints and time-varying precautionary savings substantially amplify fluctuations in aggregate
consumption”. The effect is even more important during recessions due to large shocks to the labor
market. Leland (1968) was the first to build a theoretical framework for precautionary savings. He
proved that saving is a positive function of uncertainty when the marginal utility of consumption
is convex, using a two-period model with no borrowing constraints. As long as this condition on
the marginal utility of consumption is met, risk-averse individuals will save more during uncertain
times than during certainty. Sandmo (1970) expands on this model by distinguishing between the
two types of uncertainty: non-capital income risk and risk from capital investment. The former is
a catalyst for precautionary savings, and the latter induces a substitution effect on consumption
due to the possibility of future loss. The limitations of such models lie in their inability to capture
inter-individual differences when it comes to economic behavior and assume that agents are fully
insured against all types of uncertainty.
Bewley (1986), Huggett (1993), and Aiyagari (1994) created the standard incomplete
markets model with partially insurable idiosyncratic shocks. Agents bear idiosyncratic income risk
and can acquire only one risk-free asset, inducing precautionary savings. Individual dynamics in
the model introduce heterogeneity and borrowing constraints. While it is intuitive for agents to
save in anticipation of adverse income or labor shocks, it is difficult to predict how this behavior
may change in stochastic environments where they cannot perfectly insure themselves against
these shocks. The model also predicts buffer-stock savings, which arise when agents facing income
uncertainty are looking to build up a specific level of wealth. Carroll, Hall, and Zeldes (1992) state
that agents target a specific level of wealth. The authors state that “the buffer-stock behavior arises
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because impatience makes consumers want to spend down their assets, while prudence makes them
reluctant to draw down assets too far”. They affirm that “If wealth is below the target, fear
(prudence) will dominate impatience and the consumer will try to save, while if wealth is above
the target, impatience will be stronger than fear and consumers will plan to dissave”.
Unemployment shocks are important when studying buffer-stock behavior as they can cause
agents to be pessimistic about their future income, which can alter their saving behavior.
Aiyagari (1994) finds that uninsured idiosyncratic risk has a minor effect on aggregate
saving, and results in higher measured inequality in wealth than income, which is consistent with
empirical observation. Earnings being less volatile than savings, have a moderate effect on
consumption’s variability. Risk aversion, however, causes consumption variability to rise
substantially. Aiyagari also finds that asset trading is crucial to consumption smoothing (i.e.
accumulating and decumulating assets significantly reduces consumption variability). In a similar
manner to this model, I use a large number of agents to empirically study precautionary savings
under labor market uncertainty.
Huggett and Ospina (2001) study idiosyncratic labor endowment shocks and their effects
on aggregate precautionary savings. They find that the third derivative properties are not necessary
to prove that risk-averse agents facing idiosyncratic income shocks and borrowing constraints
engage in precautionary savings. More importantly, uncertainty entails income volatility, which
when combined with borrowing constraints can affect lifetime savings. Chatterjee, Gibson, and
Rioja (2018) study precautionary savings, in a macroeconomic context, as a response to
uncertainty regarding future productivity. They conclude that adjustments to infrastructure
investment rates can affect the precautionary motive due to productivity uncertainty, causing
savings to increase and household labor supply to fall. Adjustments to infrastructure investment
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occur as a result of public debt fluctuations. This can prompt the precautionary savings motive to
increase and induce a change in income distribution and economic welfare.
While precautionary savings and the standard incomplete markets model have been used
by macroeconomists to determine the aggregate and distributional implications of various public
policy proposals, it is, at its core, a microeconomic mechanism that must be studied using
individual-level panel data. Kazarosian (1997) was one of the first economists to use panel data
from the National Longitudinal Surveys (NLS) to empirically test for precautionary savings while
focusing on idiosyncratic shocks. The author notes that heterogeneity in motives for saving must
be recognized to study how agents respond to government programs that reduce certainty (i.e. he
differentiates between the precautionary motive and other motives). The author also estimates the
wealth-to-permanent-income ratio and finds empirical evidence of precautionary savings.
Additionally, he finds that “agents that are less risk-averse may be less responsive to an increase
in uncertainty”. He relates this finding on risk preferences to the agent’s occupation. For example,
self-employed agents are less responsive to permanent shocks than employees. Ultimately, the
agent’s occupation can be used to evaluate risk preference (the more an agent faces transitory
income shocks, the less risk-averse), and predict their response to those shocks regarding savings
and wealth. Farmers, for example, have high transitory shocks and therefore are less risk-averse
than salespeople. Therefore, they have a weaker response to permanent shocks.
In this paper, I investigate the empirical relevance of precautionary savings using both
macro-level and micro-level data. Despite some papers looking into the microeconomic factors
driving precautionary savings behavior, most existing research has focused on the theoretical
framework surrounding the behavior of macroeconomic aggregates. As stated earlier,
precautionary saving is a micro foundation and should be studied using microdata such as
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household surveys. Using macro-level data, I find patterns consistent with the existing literature
suggesting a strong co-movement among the core variables. At the micro-level, I use data from
the Panel Survey of Income Dynamics (PSID) to investigate the relationship between household
savings and consumption expenditures and their exposure to employment/income shocks.
Specifically, I create a binary variable that equals 1 if the members of the household experienced
an unemployment spell in the previous period and 0 otherwise. I find that unemployment spells in
the recent past are associated with a strong reduction in current savings and a moderate reduction
in current consumption, both of which are consistent with precautionary savings behavior. The
next sections contain macro-data and the panel data analyses. Conclusions and potential future
research are discussed in the results section.
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Macro-level data
Theory suggests that uncertainty has a negative impact on consumption. Agents may
generate “a positive extra-saving” in order to dampen income shocks they anticipate (Lugilde,
Bande, and Rivero 2017). In general, it is theorized that an increase in the unemployment rate can
lead to a decrease in consumption and higher savings because agents are insuring themselves
against labor uncertainty. In this section, I look for patterns and relationships between various
aggregate indicators that can prove the existence of precautionary saving. Macroeconomic
measurements are collected by the International Monetary Fund and the U.S Bureau of Economic
Analysis. Personal savings and personal consumption expenditures (PCE) are measured in billions
of dollars annually. The unemployment rate (annual) is expressed as a percentage of the total labor
force. Personal consumption expenditures measure how much consumers are spending on goods
and services, and it serves to quantify aggregate consumption.
Household debt is reported by the Federal Reserve Bank of Saint Louis through the Federal
Reserve Economic Data (FRED) as a ratio of personal debt to GDP. Since I am also investigating
how personal debt is affected by unemployment on a macroeconomic level, I modify the
previously mentioned ratio by multiplying it by real GDP values for each year in order to obtain
household debt in billions of dollars.
In many correlations, the dependent and independent variables can both move in the same
direction due to background effects which can lead to inaccuracy in predictions. It is therefore
important to remove the distortions by detrending the data. This is why personal savings,
household debt, and consumption are logarithmically transformed. The data is collected annually
from 2005 to 2019. In this section, I look at different correlograms in order to identify any strong
correlations or autocorrelations in the data.

7

Figure 1 is the line plot for the first differences in household debt, PCE and the
unemployment rate. The plot serves as a tool to help us identify any patterns in the data. Baker
(2013) hypothesized that “the elasticity of consumption with respect to income is significantly
higher in households with high levels of debt”, meaning that indebted households cut back on
consumption and adopt a risk-averse behavior especially when expecting a negative income shock.
This theory seems to align with what the line plot is showing: First differences of the natural
logarithms of household debt, and PCE seem to follow an identical pattern. They
contemporaneously trend up or trend down. Peaks and troughs for both variables happen at the
same time, which implies that one variable’s trend can be used to predict the other.
The unemployment rate and PCE appear to be inversely correlated; When one trends up,
the other trends down and vice versa. This is consistent with the findings of Drèze and Modigliani
(1975) that labor income uncertainty reduces current consumption if the marginal utility of
consumption is convex. In the figure, a peak in the unemployment rate can be observed in 2008,
along with a trough in aggregate consumption. This is consistent with Campos and Reggio’s (2015)
findings on declining consumption even for employed households when the aggregate
unemployment rate rises.
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Figure 1: First differences of the unemployment rate and natural logarithms of household debt
and PCE.

Figure 2: Autocorrelations of the natural logarithm and first differences of the natural
logarithm of the unemployment rate.

The plot on the left in figure 2 displays a statistically significant correlation coefficient of
0.70 with a lag of 1. This means that if the unemployment rate rises (falls), an increase (decrease)
in it is likely happening during the following period. This enables us to forecast future
unemployment rates and consequently any variable that may be correlated with it. The shape of
the graph (alternating between positive and negative after a large initial spike) suggests a higher9

order autoregressive term. Most of the markers in the right plot in figure 2 lie within the shaded
area, indicating that the coefficient is statistically insignificant. This means that there is no
evidence of autocorrelation between the change in the unemployment rate from one period to
another.

Figure 3: Autocorrelations of the natural logarithm and first differences of the natural
logarithm of personal savings.

According to the first correlogram in figure 3, a growth (decay) in personal savings is likely
to take place one period after a previous surge (drop). The correlation coefficient of 0.9 indicates
that the magnitude of the growth or the decline is almost the same. This can be used to forecast
future levels of personal savings or delayed consumption under the theory of precautionary
savings. The sporadic markers in the second plot in figure 3 signal that the coefficients are not
statistically significant. This means that the variations in the percentage change in personal savings
between periods are not correlated.
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Figure 4: Autocorrelations of the natural logarithm and first differences of the natural
logarithm of household debt.

The large spike at the start of the left plot in figure 4 marks a correlation coefficient of
almost 0.8 at lag 1. The fact that the marker is outside of the shaded area implies that it is
statistically nonzero. This means that the percentage changes in household debt from one period
to the next are highly correlated. The right graph in figure 4 reveals that the coefficients are not
statistically significant. Therefore, the percentage changes in household debt between periods are
not correlated. Household debt variations are not autocorrelated.

Figure 5: Autocorrelations of the natural logarithm and first differences of the natural
logarithm of personal consumption expenditure.
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The first plot in figure 5 shows a high correlation at first that slowly declines with
increasing lags. The only significant correlation coefficient is when the lag is equal to 1, indicating
that a strong correlation exists between aggregate consumption in (t-1) and (t). The markers in the
second figure 5 all lie within the shaded area, indicating that the correlation coefficients are not
statistically significant no matter what the lag value is. This means that there is no evidence of the
correlation between the percentage change in consumption in one period with another.

Figure 6: Cross-correlations of the unemployment rate and personal savings.
Figure 6 is a cross-correlogram of the unemployment rate and personal savings from 2005
to 2020. The highest peak is at the correlation coefficient of -0.40. The sign of the coefficient
reveals a negative relationship between the unemployment rate and personal savings. The negative
lag, however, indicates that personal savings rise in anticipation of a fall in the unemployment rate.
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At lag(1), the relationship remains negative. If the unemployment rate increases, personal savings
fall the next period.
Figure 7 displays a high peak at a coefficient of -0.75 and lag(-4). The cross-correlogram
shows that household debt precedes the unemployment rate by 4 periods, meaning that household
debt falls in anticipation of a future rise in the unemployment rate. This means that households
will borrow less if they expect the unemployment rate to rise in the future. The coefficient at lag
(1) shows that when the unemployment rate increases, household debt increases one period later.
This is consistent with previous theory suggesting that dissaving happens following
unemployment spells. Households will borrow more due to negative income shocks.
Figure 8 shows that the highest correlation coefficient (in terms of magnitude) between the
unemployment rate and PCE is approximately -0.53 at lag (-4). It implies that aggregate
consumption rises four periods prior to an anticipated fall in the unemployment rate. At lag(1),
they are negatively correlated, suggesting that a drop in the unemployment rate leads to a rise in
consumption over the next period.
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Figure 7: Cross-correlations of the unemployment rate and personal savings.

Figure 8: Cross-correlations of the unemployment rate and PCE.
14

In sum, macro-level data analysis showed that all of the variables studied are autocorrelated
with lag(1), and the unemployment rate was found to be negatively correlated with personal
savings and consumption at lag(1). When the unemployment rate rises, personal savings and
consumption fall the next period. In contrast, unemployment is positively correlated with
household debt at lag (1), meaning that if one were to rise the other would too during the next
period. Patterns in the unemployment rate can be used to forecast future trends in consumption,
savings and household debt.
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Household-level data
In the previous section, our findings suggest a strong positive relationship between
unemployment rates and household debt, and a negative relationship between unemployment,
personal savings and consumption. However, this is not enough evidence that precautionary
savings exist. Since the concept is a micro-foundation, I use micro-level data in this section to
empirically test for its existence. Household-level data is from the Panel Study of Income
Dynamics (PSID). The PSID is a longitudinal survey of families and their descendants in the
United States that has been conducted since 1968. The sample I use is composed of 84,030
observations. It follows 8,403 families bi-annually for 10 periods from 2001 to 2019. I am
interested in studying the effects of adverse employment shocks on savings and consumption.
Employment status is a binary variable that takes on the value 1 if the individual is employed at
the time of the interview, and 0 otherwise. An individual is considered employed if they are
working for money, temporarily laid off, on sick leave, or on maternity leave. Being unemployed,
retired, a student, permanently or temporarily disabled, looking for a job, keeping house, or doing
inmate work are not considered employment.
Total family income is reported by the PSID by summing taxable incomes of the reference
person, their spouse, and any other household member, as well as transfer income and social
security income of all household members. I use the natural logarithm on family income as a
control variable in the consumption regression in order to gauge the impact of the percentage
change in income on consumption. Total family expenditures are calculated by combining food,
housing, transportation, education, childcare, and health care expenditures. These specific
expenditures were chosen because some of them are fixed (housing and education), while others
are semi-fixed (health care, childcare and food expenditures). Other expenditures (e.g. vacation
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expenses) were ignored due to the fact that they are not compulsory and not always present. The
downside of ignoring these expenditures is that they may be responsible for some variability in
expenditures across households. Consumption is measured in dollars. Savings and debt are
measured by subtracting expenditures from family income. For the sake of simplicity, borrowing
(dissaving) behavior is treated as negative savings. They are both measured using one single
variable, which is the dependent variable in regression (1).
Two dichotomic dummy variables for debt were created. The first serves to indicate
whether the family has a mortgage, the second whether they have other debt besides mortgage,
such as credit card debt, student loan debt, unpaid medical or legal bills, or personal loans from
relatives. It is important to distinguish between mortgages and other loans given that mortgages
are available for a longer tenure and require compulsory and timely payments. Housing debt is
often viewed as a sign of financial stability (i.e. Secured loans such as housing loans carry the risk
from the lender to the borrower since the asset itself is used as collateral backing of the loan),
whereas unsecured debt such as medical bills and personal loans are often viewed as a sign of
instability due to the fact that they carry a higher level of risk on the lender.
I use a binary variable to proxy access to banking/saving services. It is equal to 1 if the
household has money in checking or saving accounts, money market funds, certificates of deposit,
government saving bonds, or treasury bills, and 0 otherwise. This variable was included in order
to test, through regressions, whether risk-avoidant households that choose to invest in high-safety
interest-bearing instruments are borrowing/saving. This variable is included as a proxy for access
to banking/saving services.
State poverty thresholds for each year were taken from the US Census Bureau website. The
values are based on the age of the householder, family size, the number of household members
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and the state of residence, and capture geographical differences in poverty. I scale the values by
1.3 due to the fact that access to most social government-funded programs is set at 130% of the
state poverty line. An additional binary variable, indicating whether the family is considered poor
or not, is created using the poverty thresholds and family income; If the latter surpasses the former,
the variable takes on the value 0, otherwise, it is equal to 1.
I control for the state-level unemployment rate in all regressions. This data comes from the
U.S Bureau of Labor Statistics’ Current Population Survey (CPS). I also control for a variety of
household characteristics, including race, sex, and marital status of the head of household (binary
variable), age of the head of household, level of education of both the reference person (head of
household) and their spouse. Sex takes on the value of 1 if the head is male, and 2 if they are
female. Marital status equals 1 if the head is married or separated, and 0 otherwise. Race was
disaggregated into four separate dummy variables for each race, with Caucasian (white) being the
referent group.
The goal of this paper is to empirically test for the existence of the precautionary motive
under uncertainty. Job loss is the source of income shock in this model. Therefore, I create two
binary variables for the head of the household and their spouse, which are equal to 1 if the change
in employment status from one period to the next is positive (they became unemployed during the
previous period), and 0 otherwise. The change is lagged because precautionary savings are an
anticipatory behavior, they are likely to take place in the periods following income shocks rather
than during the same period. Savings and consumption are both level variables.
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For household-level data, I run regressions of the form:
𝑠𝑎𝑣𝑖𝑛𝑔𝑠𝑖𝑡 = 𝛽1 𝑠𝑡𝑎𝑡𝑒𝑖𝑡 + 𝛽2 𝑎𝑔𝑒𝑖𝑡 + 𝛽3 𝑎𝑔𝑒 2 𝑖𝑡 + 𝛽4 𝑠𝑒𝑥𝑖𝑡 + 𝛽5 𝑚𝑎𝑟𝑟𝑖𝑒𝑑𝑖𝑡 + 𝛽6 𝑤𝑜𝑟𝑘_ℎ𝑒𝑎𝑑𝑖𝑡
+ 𝛽7 𝑤𝑜𝑟𝑘_𝑠𝑝𝑜𝑢𝑠𝑒𝑖𝑡 + 𝛽8 𝑙𝑎𝑔_𝑙𝑜𝑠𝑠_ℎ𝑒𝑎𝑑𝑖𝑡 + 𝛽9 𝑙𝑎𝑔_𝑙𝑜𝑠𝑠_𝑠𝑝𝑜𝑢𝑠𝑒𝑖𝑡 + 𝛽10 𝑏𝑙𝑎𝑐𝑘𝑖𝑡
+ 𝛽11 𝑛𝑎𝑡𝑖𝑣𝑒𝑖𝑡 + 𝛽12 𝑎𝑠𝑖𝑎𝑛𝑖𝑡 + 𝛽13 𝑖𝑠𝑙𝑎𝑛𝑑𝑒𝑟𝑖𝑡 + 𝛽14 𝑐ℎ𝑒𝑐𝑘𝑖𝑛𝑔𝑖𝑡
+ 𝛽15 𝑒𝑑𝑢𝑐_ℎ𝑒𝑎𝑑𝑖𝑡 + 𝛽16 𝑒𝑑𝑢𝑐_𝑠𝑝𝑜𝑢𝑠𝑒𝑖𝑡 + 𝛽17 𝑚𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑖𝑡 + 𝛽18 𝑜𝑡ℎ𝑑𝑒𝑏𝑡𝑖𝑡
+ 𝛽19 𝑢𝑛𝑟𝑎𝑡𝑒𝑖𝑡 + 𝛽20 𝑝𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑡 + 𝛼𝑖
+ 𝑢𝑖𝑡

(1)

𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛𝑖𝑡
= 𝛿1 ∆log(𝑓𝑎𝑚𝑖𝑛𝑐)𝑖𝑡−1 + 𝛿2 𝑠𝑡𝑎𝑡𝑒𝑖𝑡 + 𝛿3 𝑎𝑔𝑒𝑖𝑡 + 𝛿4 𝑎𝑔𝑒𝑠𝑞𝑖𝑡 + 𝛿5 𝑠𝑒𝑥𝑖𝑡
+ 𝛿6 𝑚𝑎𝑟𝑟𝑖𝑒𝑑𝑖𝑡 + 𝛿7 𝑤𝑜𝑟𝑘_ℎ𝑒𝑎𝑑𝑖𝑡 + 𝛿8 𝑤𝑜𝑟𝑘_𝑠𝑝𝑜𝑢𝑠𝑒𝑖𝑡 + 𝛿9 𝑙𝑎𝑔_𝑙𝑜𝑠𝑠_ℎ𝑒𝑎𝑑𝑖𝑡
+ 𝛿10 𝑙𝑎𝑔_𝑙𝑜𝑠𝑠_𝑠𝑝𝑜𝑢𝑠𝑒𝑖𝑡 + 𝛿11 𝑏𝑙𝑎𝑐𝑘𝑖𝑡 + 𝛿12 𝑛𝑎𝑡𝑖𝑣𝑒𝑖𝑡 + 𝛿13 𝑎𝑠𝑖𝑎𝑛𝑖𝑡
+ 𝛿14 𝑖𝑠𝑙𝑎𝑛𝑑𝑒𝑟𝑖𝑡 + 𝛿15 𝑐ℎ𝑒𝑐𝑘𝑖𝑛𝑔𝑖𝑡 + 𝛿16 𝑒𝑑𝑢𝑐_ℎ𝑒𝑎𝑑𝑖𝑡 + 𝛿17 𝑒𝑑𝑢𝑐_𝑠𝑝𝑜𝑢𝑠𝑒𝑖𝑡
+ 𝛿18 𝑚𝑜𝑟𝑡𝑔𝑎𝑔𝑒𝑖𝑡 + 𝛿19 𝑜𝑡ℎ𝑑𝑒𝑏𝑡𝑖𝑡 + 𝛿20 𝑢𝑛𝑟𝑎𝑡𝑒𝑖𝑡 + 𝛿21 𝑝𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑡 + 𝜃𝑖
+ 𝜗𝑖𝑡

(2)
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Results
Table 1 reports means and different standard deviations. Between SD estimates the
variation between all 8,403 households. Within SD reports the variation within households. As
seen in the second row, most of the variation in family income is between households, meaning
that there is more variation of family income in the cross-section than there is for households over
time on average. The within variation is nonetheless still relatively high for family income,
meaning that some households in our sample may be experiencing drastic variation in their family
income. As expected, most of the variation in reference person and spouse education levels (rows
3 and 4) is between observations. A similar conclusion can be drawn for expenditures; The
variation in expenditures (row 5) is largely due to disparities in family expenditures from one
household to another, rather than within households from one period to another. However, this
does not eliminate variation within households over time. The within variation in expenditures
could be due to semi-fixed charges such as food and health care expenses. The within variation in
education is likely resulting from the head of household changing.
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Table 1: Means and standard deviations.
Variable
age
(1)

family income
(2)

education (head)
(3)

Mean
Std. Dev. Min
Max
Observations
overall 42.09386 13.06416
17
97 N = 84030
between
10.36501
24.7
88 n = 8403
within
7.953016 2.606141 95.59386 T = 10
overall 80083.86 72753.03 -267900 1856700 N = 84030
between
52687.43
4946.2
896035 n = 8403
within
50173.05 665851.1 1520432 T = 10
overall
13.7244 2.244178
1
17 N = 84030
between
1.945039
3
17 n = 8403
within
1.119628 0.675604 22.7244 T = 10

education
(spouse)
(4)

overall 9.383958
between

6.909055
5.182865

expenditures
(5)

within
overall 44083.69
between

4.569008
28043.5
19967.82

savings
(6)

within
overall 36000.17
between

19691.79
58849.19
37655.46

within
unemployment
rate
(7)

45226.6

0
17 N = 84030
0
17 n = 8403
5.916042 24.68396 T = 10
0
863001 N = 84030
3993.2
178454 n = 8403
87158.11 798535.5 T = 10
-807272 1602990 N = 84030
-71131.3
717581 n = 8403
716876.8 1325882 T = 10

overall 0.059621 0.0214792
0.0115
0.133 N = 84030
between
0.0083764 0.01525
0.0761 n = 8403
within
0.0197787 0.015921 0.136521 T = 10

The within SD of savings (row 6) is greater than the between SD. It could either mean that
there is more variation within households over time on average, or that the change in savings some
households experience over time is large enough to cause the within SD to be higher than the
between SD. The variation in the unemployment rate is largely within observations as well,
indicating that it vacillates from one year to another for each state.
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Table 2 presents some descriptive statistics for the sample. Male heads of families
constitute the majority (74.99%) of the sample. Furthermore, 65.20% of family heads are white,
and 33.36% are black. The majority of reference people (64.93%) were married at the time of
interview, and 82.19% were employed, while most spouses (51.36%) were unemployed. The
percentage of families that had money in checking or saving accounts or other investments at the
time of interview is 81.60%. This percentage, in conjunction with that of saving families in the
total sample (82.97%) could indicate that the type of savings some households possess is likely
precautionary savings. Dissaving families represent 17.02% of the total sample.
Almost 53% of the sample has a mortgage, and 46.87% has other debt (vehicle loans, loans
from relatives, credit card charges, medical or legal bills). Lastly, 86.77% of the sample lives above
the poverty threshold. On one hand, 11.49% of the sample is comprised of families that dissave
and whose head is employed. On the other hand, families that have savings but whose head is
unemployed represent 12.28%. Poor families that retain some type of debt (other than mortgage)
constitute a small percentage of the sample (5.33%).
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Table 2: Summary statistics.
%

Variables
Gender
Male
Female
Race
White
Black
Native American
Asian
Pacific Islander of native Hawaiian
Marital status
Married or separated
Not married, widowed, or divorced
Employment status of head
Employed
Unemployed
Employment status of spouse
Employed
Unemployed
Access to banking/saving services
Yes
No
Have mortgage
Yes
No
Other debt
Yes
No
Debt (mortgage or other debt)
Yes
No
Poverty
Above poverty line
below poverty line
Saving/borrowing
Saving
Dissaving

74.99%
25.01%
65.20%
33.36%
0.72%
0.68%
0.03%
64.93%
35.07%
82.19%
17.81%
48.64%
51.36%
81.60%
18.40%
52.75%
37.30%
46.87%
53.13%
87.60%
46.22%
86.77%
13.23%
82.97%
17.02%
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Table 3 presents the fixed effects and random effects regression results of equation (1). The
regressors are the state of residence, age of head of household, age of reference person squared,
sex of head of household, marital status of head of household, employment statuses of the head of
household and their spouse, lagged job loss, dummy variables for the head of household’s race, a
dummy variable for access to banking/saving services, level of education of the head and their
spouse, whether the family has a mortgage or any other type of debt, the state of residency’s
unemployment rate, whether the family’s income is above or below the poverty line and the
constant. The Hausman test is primarily used to detect endogenous variables in a model. However,
for this research, it is utilized to test for model misspecification, in order to choose between the
fixed effects model and the random effects model. The null hypothesis is that the random effects
model is more appropriate. The results show that fixed effects is the preferred method of
regression.
The results imply that the older the head of the family becomes, their savings increase at a
decreasing rate. The marginal effect of age is positive for heads of households who are under 63
years old. The negative sign of the coefficient for sex suggests that female heads are associated
with lower savings. The coefficient however is statistically insignificant, which means that the
difference in savings linked to the sex of the head of household is not substantial. Married heads
save more than non-married ones.
Households with employed heads of families save significantly more than their
counterparts. The positive sign for the employment status of the spouse suggests that families
where the spouse is working have higher savings, likely as a result of the additional income
generated. Job loss, for the head of household and the spouse, is associated with lower savings.
Households where the head or spouse has lost their job during the previous period dissave more
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than their counterparts as a result of the job loss. Job loss implies a reduction in family income. If
family income drops, savings consequently decrease. The magnitude of the reduction in savings is
greater than that in consumption, suggesting that job loss results in dissaving to smooth
consumption, which generates a buffer stock from precautionary savings.
Savings appear to be significantly lower for Asian heads of families. Higher education
levels are associated with higher savings. This is likely due to the strong relationship between
income (which is used to calculate savings) and level of education (Valletta 2015). Income tends
to rise the higher the level of education of the agent is. Since family income is used to compute
savings in this model, it is logical for education’s effect on savings to be positive.
Having a mortgage increases family savings. This could be a sign of compulsory savings
to cover high repayments for mortgages. Incurring other types of debt such as borrowing money
from relatives, student loans or credit card charges, lowers savings significantly. Households may
withdraw from their savings in order to repay such debt. As expected, families living below the
poverty line have significantly lower savings than their counterparts. If the effect of the poverty
variable overpowers the other regressors, then the household may be engaging in borrowing
behavior. This poses a problem for poor families that are likely facing borrowing constraints.
Table 4 showcases the fixed effects and random effects estimators and standard errors of
the regression of consumption, as well as the results of the Hausman test. The Hausman test results
signal that the fixed effects method is better, which means that the values of the parameters
estimated are assumed to be fixed for the entire sample. The first coefficient is positive, implying
that a 100% increase in income from the previous period to the current period results in a $1006.4
increase in consumption. Age has a positive and decreasing effect on consumption, meaning that
households save and consume more but at a decreasing rate the older the head of household is.

25

Employed households consume significantly more than their counterparts. The effect of
employment on consumption is higher than on savings. As expected, the coefficients for the lagged
job loss variables have negative signs. If either the head or the spouse loses their job, the family
cuts back their consumption and their savings, in order to smooth out consumption in the future.
Browning and Crossley (2009) found that expenditure composition changes following
unemployment, and that although some work-related expenditures may fall (such as
transportation), they do not offset the growing gap in income resulting from job loss.
Access to banking and saving services increases consumption and lowers savings. Perhaps
households prefer borrowing over saving when access to high-safety interest-bearing instruments
is available. Households that do not have access to such services may be facing borrowing
constraints, and are therefore unable to consume as much as their counterparts. Levels of education
of the head of household and spouse both have a positive effect on consumption. Households with
mortgage debt consume and save more than their counterparts. Mortgage debt reduces a
household’s uncertainty regarding the level of savings they must have in order to repay their debt.
This reduced uncertainty then leads to higher consumption and saving. The magnitude of the
increase in saving is slightly higher than consumption, which suggests that households are
generating extra-saving to cover mortgage repayments. Other debt implies uncertainty and
therefore has a negative impact on consumption. The effect on savings is much more significant
than on consumption, indicating that the difference in savings is substantially larger than in
consumption between households that possess unsecured debt and those that do not. Finally,
households living in extreme poverty have significantly less consumption than their counterparts.
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Table 3: Estimators and standard errors of regression (1).
(1)
FE
Variables

RE

state

Estimate
177.9218

s.e
37.74201**

Estimate
42.16629

s.e
22.47366*

age

1869.894

114.4809**

1938.315

99.40362**

age²

-14.75099

1.319225**

-16.06701

1.100333**

sex

-783.0942

950.8814

-915.4194

831.2353

married

5251.227

734.6423**

3506.131

680.1674**

employment (head)

2648.425

603.8442**

3876.782

572.9705**

employment (spouse)

5719.99

613.7687**

6008.745

574.5966**

Lagged job loss (head)

-4927.873

671.5181**

-5330.767

666.1034**

Lagged job loss (spouse)

-4608.546

599.5791**

-4699.416

593.4248**

Black

2729.242

2485.3

-7876.446

754.1711**

Native American

2083.32

4365.819

-4839.834

3181.398

Asian

-13019.23

6767.769*

-7133.435

3845.39*

Pacific Islander, Native Hawaiian

23734.38

13051.53

20210.08

10965.32*

checking/savings account

-677.8518

576.8884

392.7447

553.4435

education (head)

2242.375

171.9791**

3852.675

125.7073**

Education (spouse)

775.6374

71.38149**

952

65.43128**

mortgage

2753.369

436.2907**

3114.774

393.3642**

other debt

-8282.105

401.2794**

-7953.093

391.7419**

state unemployment rate

-6897.854

8780.185

-1260.621

8585.333

poor

-21717.46

695.2912**

-21610.11

660.6354**

constant

-58583.95

3702.158**

-77386.68

2966.39**

number of variables

67,224

67,224

number of panels

8,403

8,403

Hausman test
Prob>chi2

0.0000

* indicates that the coefficient is statistically significant at 10%.
** indicates that the coefficient is statistically significant at 5%.
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Table 4: Estimators and standard errors of regression (2).
(2)
FE
Variables

RE

lagged family income (log)
state
age
age²
sex
married
employment (head)

Estimate
1006.397
-30.27581
1889.351
-15.7111
613.7965
3145.582
3268.614

s.e
115.6198**
16.09866*
49.06171**
0.5649638**
406.5422
313.7929**
258.9312**

Estimate
727.2876
-53.91526
2008.988
-18.04914
1026.373
3363.841
4043.783

s.e
114.6392**
10.58076**
44.17593**
0.4922919**
368.861**
297.7127**
250.1616**

employment (spouse)
Lagged job loss (head)
Lagged job loss (spouse)
Black
Native American

3230.953
-958.685
-1678.596
-328.9598
1725.211

262.1932**
287.8419**
256.3164**
1058.982
1873.72

3607.721
-1078.106
-1529.962
-4341.627
-1076.342

250.8569**
287.745**
255.7173**
368.4141**
1460.234

Asian
Pacific Islander, Native Hawaiian
checking/savings account
education (head)
Education (spouse)

11509.32
-25866.86
2615.515
867.8273
681.1893

2881.398**
5556.231**
246.7691**
73.68859**
30.53653**

8843.568
-14081.18
3093.407
1576.734
784.3258

1815.234**
4847.503**
240.423**
57.70747**
28.74093**

mortgage
other debt
state unemployment rate
poor

2505.68
-1499.758
-26505.85
-3280.857

186.7093**
171.2827**
3748.517**
318.5732**

2409.437
-1414.466
-26145.66
-4675.451

173.4422**
169.0224**
3707.1**
305.5245**

constant

-28182.03

1584.621**

-39152.47

1332.321**

number of variables
number of panels
Hausman test

66,881
8,403

Prob>chi2

66,881
8,403
0.0000

* indicates that the coefficient is statistically significant at 10%.
** indicates that the coefficient is statistically significant at 5%.
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Conclusions
In this paper, I empirically test for precautionary savings with labor income insecurity
using macro and micro-level data. Macro-level analysis showed that the unemployment rate is
negatively correlated with savings and consumption, and positively related to aggregate household
debt. Panel Data analysis provided more evidence for precautionary savings following labor
shocks. Employment has a positive effect on consumption and savings. An employed household
is able to increase consumption and sustain savings. Job loss of either the head of household or
their spouse in the sample results in delayed consumption and lower savings due to a decline in
family income. The magnitude of the effect on savings is much higher than consumption. Access
to banking services has a positive effect on consumption.
The panel data from the PSID was collected bi-annually which could allow for certain
unobserved variations to be overlooked. The downside of bi-annual data is that the employment
status at the end of the second year does not necessarily reflect job fluctuations throughout the
period. Having a wide time interval between periods increases the chance of ignoring certain
transitions such as employment gaps, as well as their timing (e.g. the head of the household may
experience job loss near the end of the second year, and this would not reflect accurately the
household’s responsiveness to job loss due to the timeline). For this reason, future research could
be done using higher frequency data. Monthly or quarterly data would provide better results,
especially for employment status. Future research should also incorporate expenditures other than
the ones included in this paper, in order to measure consumption variability better.
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